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Double ﬂipped meniscus signBucket-handle meniscal tears are either longitudinal, vertical, or oblique in direction with an attached tear
fragment displaced from the meniscus. Magnetic resonance imaging (MRI) signs are widely used in the
diagnosis of these tears, including the ‘fragment within the intercondylar notch sign’, ‘ﬂipped meniscus
sign’, ‘double anterior horn sign’, ‘absence of the bow tie sign’, ‘double posterior cruciate ligament (PCL)
sign’, ‘posterior double PCL sign’, and ‘triple PCL sign’. We report an unusual case, not yet described in pre-
vious studies, of a bucket-handle tear presenting as a double longitudinal tear of the lateral meniscus (LM).
Two longitudinal tears were observed in the white–white zone and the red–white zone of the LM, where
both fragments were shown to be displaced and locked within the intercondylar notch. Partial
menisectomy was performed for the central fragment and a repair with modiﬁed all-inside sutures was
performed for the peripheral fragment.
© 2013 The Authors. Published by Elsevier B.V. All rights reserved.1. Introduction
Magnetic resonance imaging (MRI) is regarded as one of the best im-
aging techniques in diagnosing bucket-handle tears, with high degrees of
both sensitivity and speciﬁcity [1,2]. Well-known and widely used MRI
signs of meniscal bucket-handle tears include the ‘fragment within the
intercondylar notch sign’ [3] in the coronal view, and the ‘ﬂipped menis-
cus sign’ [4], ‘double anterior horn sign’ [5], ‘absence of the bow tie sign’
[6], ‘posterior double posterior cruciate ligament (PCL) sign’ [7], ‘double
PCL sign’ [8], and ‘triple PCL sign’ [9] in the sagittal view.
The ‘ﬂippedmeniscus sign’,ﬁrst described byHaramati et al. [4], refers
to the displacedmeniscal fragment appearing as an abnormally large an-
terior meniscal horn (8 mm ormore in height) with large tears of the ip-
silateral posterior horn. Bucket-handle fragments frequently accompany
a subsequent tear of the posterior horn, where the torn meniscal
substance may become displaced towards the posterosuperiorerms of the Creative Commons
which permits non-commercial
d the original author and source
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lished by Elsevier B.V. All rights reserregion of the uninjured anterior horn and cause it to be mistaken
as a second meniscus anterior horn. Though lateral meniscus (LM)
tears often present as a double longitudinal tear, it is rare for both tear
fragments to be displaced within the intercondylar notch. Bucket-
handle tears with an additional tear layer give the impression that
three meniscus anterior horns exist.
We present a case of bucket-handle tear of the LM with an unusual
MRI ﬁnding that we propose to be termed as the ‘double ﬂippedmenis-
cus sign’ in respect to the original ‘ﬂippedmeniscus sign’. To our knowl-
edge, this ‘double bucket-handle tear’ as we have termed in this case,
has not yet been previously reported.
Diagnosis was based on MRI ﬁndings and treatment was decided
upon with consideration of residual function and chances of healing.
Fragments of the white–white zone were treated with excision and
those of the red–white zone were treated with repair.
2. Case report
A 20-year-oldman presentedwith a 10-month history of pain in the
left knee that occurred after kicking a soccer ball. The patient had no
other history of trauma. Though therewas a locking sensation and pain-
ful swelling of the left knee at the timeof the injury, the patient returned
to playing soccer after the pain gradually decreased. However, the same
symptoms resurfaced three more times before presenting to our clinic
due to aggravated pain and limitation of extension in the left knee.
On physical examination, the patient presented with a slight limita-
tion of knee extension and pain at the lateral side of the knee on both
hyperﬂexion and hyperextension. Tenderness was present on theved.
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positive McMurray sign was observed [10]. There was no obvious liga-
mentous derangement.
Simple radiography of the left knee was unremarkable. On MRI, the
left knee showed a LM of abnormal shape while the medial meniscus,
ligaments, and articular cartilage appeared normal. The MRI examina-
tions were performed via a 3.0-T MRI scanner (Intera Achieva 3.0 T;
Philips Medical Systems, Eindhoven, Netherlands) with a quadrature
knee coil based on the following protocol: sagittal and coronal T2-
weighted and proton density-weighted (PDW) fast spin echo images
and axial fat-saturated PDW fast spin echo images. The ‘fragment
within the intercondylar notch sign’ was detected in the coronal
view (Fig. 1A) and the fragment was also observed in the sagittal
views at the intercondylar levels (Fig. 1B). In addition, the displaced
meniscal substance was observed anterior to the ACL in the sagittal
view of the peripheral region of the LM, which looked like triple an-
terior horn of LM. The ipsilateral posterior horn demonstrated a de-
crease in volume (Fig. 1C).
The patient subsequently underwent arthroscopic surgery of the left
knee. On arthroscopic examination of the lateral compartment, incar-
ceration of the bucket-handle LM into the intercondylar notch was ob-
served (Fig. 2A). When probing to reduce the bucket-handle fragment,
two longitudinal tears extending from the mid body to posterior horn
of the LM were observed (Fig. 2B). One of the central fragments was
torn at the red–white zone and deformed. Another peripheral fragment
was torn at the meniscocapsular junction of the posterior horn and
was able to be reduced (Fig. 2C). The displaced bucket-handle me-
niscus was severely deformed; the displaced central fragment of me-
niscus was resected (Fig. 2D) and the peripheral fragment was
repaired arthroscopically (Fig. 2E and F). No. 0 polydioxanone ab-
sorbable sutures (Ethicon, Somerville, NJ, USA) were used to all re-
pairs after freshening of the tear sites using a motorized shaver. To
suture tears from the posterolateral corner, a modiﬁed outside-in
technique was used using a suture hook (Linvatec, Largo, FL) with a
straight neck and spinal needle preloaded with No. 0 nylon, in
order to pull out the sutures. This technique was performed using a
posterolateral incision to retrieve and tie the sutures and protect
the peroneal nerve. To suture tears in the posterior horn, a modiﬁed
all-inside technique was used using a suture hook with a 45° curved
neck through a single posterolateral portal. Stitcheswere placed at roughly
3 to 4 mm intervals. Six months after the arthroscopic treatment, the pa-
tientwas free of symptoms in the left knee, hadnodisruption indaily activ-
ities, and was able to actively participate in sports again.Fig. 1.MRI ﬁndings. (A) Coronal T2-weighted fat suppression MR image. The ‘fragment within
into the intercondylar notch and a reduced peripheral rim (black arrow). (B) Sagittal T2-weigh
(white arrow). (C) Sagittal T2-weighted fat suppressionMR image. The ‘doubleﬂippedmeniscu
decreased volume of the posterior horn was also detected (white arrow).3. Discussion
Bucket-handle tear of themeniscus is an attached fragment displaced
away from the meniscus with a longitudinal, vertical, or oblique tear.
There are several reliable sign for bucket-handle tears. Ruff et al. [5] ex-
plain the few differences between the ‘ﬂippedmeniscus sign’ and ‘double
anterior horn sign’. The ‘ﬂipped meniscus sign’ is the displacement of a
meniscal fragment torn from the body towards the posterior horn and
into the anterior compartment vertically juxtaposed to the ipsilateral an-
terior horn. This type of meniscal displacement often gives the appear-
ance of an abnormally large anterior horn and is always associated with
a decreased volume of the ipsilateral posterior horn which is commonly
seen in association with the ‘fragment-in-notch’ or ‘double PCL’ signs.
Meniscal displacement into the anterior compartmentmay occur in ante-
rior meniscal horns with normal shape and size as well. On the other
hand, though similar to the ‘ﬂipped meniscus sign’, the ‘double anterior
horn sign’ is a displacement of a meniscal fragment that is torn in the di-
rection from the anterior to posterior horn into the anterior compartment
and intercondylar notch. This displacement can be seenwith eithermedi-
al or lateral bucket-handle tears or in association with ‘double PCL’ or
‘fragmentwithin the intercondylar notch’ signs. Although the ‘ﬂippedme-
niscus’ and ‘double anterior horn’ signs are almost always associatedwith
intercondylar meniscal displacement, they may be the most obvious sign
when the intercondylar meniscal fragment is small. Based on such back-
ground, we conclude that this case corresponds as a variation of the
‘ﬂipped meniscus sign’.
The most important ﬁnding found in this case report is the not yet
described MRI sign of the bucket-handle tear, termed as the ‘double
ﬂipped meniscus sign’. Under arthroscopic examination, two pieces of
bucket-handle fragments were displaced in the anterior compartment
in juxtaposition to the anterior horn of the LM. Based on our experience,
bucket-handle fragments usually develop from a single layer longitudi-
nal tear. In this case, a double longitudinal tear was extended from the
body to the posterior horn of the medial meniscus.
Bucket-handle meniscal tears are treated with arthroscopic incision
or repair of the displaced fragment. Ordinary irreparable fragment of
bucket-handle tear is performed arthroscopic resection. Although repair
is attempted whenever possible, bucket-handle tears in the avascular
zone, a tear already accompanied by degenerative change, the inability
to obtain anatomic reduction of the displaced fragment, and deformation
of a torn fragment may be indications for partial meniscectomy [10]. We
used the all-inside suture technique in approximately two thirds of the
meniscal tears where possible. For tears extending to the midportion, athe intercondylar notch sign’ depicting a large meniscal fragment (white arrow) displaced
ted fat suppression MR image showing the ‘fragment within the intercondylar notch sign’
s sign’ appears as though there are three pieces ofmeniscus anterior horns (white circle). A
Fig. 2. Arthroscopic ﬁndings. (A) Arthroscopic photograph of the intercondylar notch from the anterolateral portal. An incarcerated bucket-handle meniscus within the intercondylar
notch was observed. (B) Arthroscopic photograph of the anterior compartment from the anterolateral portal. The double layer bucket-handle menisci were observed. (C) Arthroscopic
photograph of the anterior compartment from the anterolateral portal. The peripheral fragment was reduced and the central fragmentwas observed to be intact in the anterior compart-
ment. (D) Central bucket-handle fragment of the red–white zone after arthroscopic-assisted meniscectomy. (E). Arthroscopic photograph of the posterolateral compartment from the
anteromedial portal. All-inside repairs were performed. (F) Arthroscopic photograph of the posterior compartment from the anteromedial portal. All-inside and inside-out repair were
performed. Black arrow indicates inside-out repair.
131J.H. Ahn et al. / The Knee 21 (2014) 129–132combined inside-out suture technique was used for repair. In this case,
all-inside and inside-out repair were performed simultaneously for the
peripheral tear in the red–red zone. In addition, an arthroscopic
meniscectomy was performed for the irreducible central bucket-
handle fragment.4. Conclusion
The presence of a ‘double ﬂippedmeniscus sign’ is an indication of a
possible displacement of a bucket-handle fragment due to a wide dou-
ble longitudinal tear extending from the mid body to the posterior
132 J.H. Ahn et al. / The Knee 21 (2014) 129–132horn of the meniscus. Furthermore, the ‘double ﬂipped meniscus sign’
can be a supportive ﬁnding for the diagnosis and preoperative planning
of meniscus injuries.
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